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5 BACKGROUND OF THE INVENTION 

The present invention relates generally to hand-held mobile communication 
devices such as mobile telephones, palmtop computers, personal digital assistants 
(PDA's), or the like, and more particularly, to a mobile communication device having 
a rotating keypad assembly thereby allowing the mobile communication device to 
1 0 provide its user with multiple key arrangements having a greater number of keys than 
possible with conventional keypads without unnecessarily increasing the size of the 
mobile communication device. 

Many mobile communication devices, in particular, mobile telephones, 
comprise a small display and a telephonic or numeric keypad providing a limited 
1 5 number (e.g., twelve to fifteen) keys for keying numeric information such as telephone 
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find such keypads ill suited for entry of alphanumeric text such as address book 
entries, calendar entries, text messages, and the hke, or for specialized functions such 
as gaming, e-mail or Internet browsing. 

20 To alleviate such shortcomings, mobile communication devices such as 

palmtop computers, personal digital assistants (PDA's), or the like, typically provide 
alphanumeric (e,g., QWERTY) keypads or employ a display, overlaid with a touch 
sensitive panel or touch screen, instead of a keypad. A numeric keypad may then be 
displayed by the display when needed, such as when telephony functions are used. 

25 However, while such mobile communication devices provide an impressive suite of 
functions (e.g., address books, calendars, Internet access, and the like) to the user, they 
also have drawbacks. For example, mobile communication devices that employ 
alphanumeric keypads are generally more cumbersome to use than mobile 
communication devices employing conventional numeric keypads when telephony 

30 functions are desired. Likewise, numeric keypads typically do not support specialized 
functions such as gaming, Internet browsing, or the like. Similarly, mobile 
communication devices that employ displays overiaid with touch panels are typically 
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more expensive than mobile communication devices employing conventional 
keypads. Such mobile communication devices are also somewhat less robust than 
devices employing conventional keypads since the large, open display and touch 
screen are more susceptible to damage than would be a conventional keypad and 
5 smaller display. 

Consequently, it is desirable to provide a mobile communication device 
having a keypad assembly that is capable of providing keypads having different 
arrangements of keys (e.g., numeric keypads, alphanumeric keypads, keypads adapted 
for gaming, Internet browsing, etc., and the like) without unnecessarily increasing the 
10 overall size of the mobile communication device. 

SUMMARY OF THE INVENTION 
The present invention is directed to a mobile conraiunication device having a 
rotating keypad assembly that allows the mobile communication device to provide 
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increasing the size of the device. The mobile conmiunication device comprises a 
housing having a keypad assembly including one or more keypads each providing an 
arrangement of keys for keying information into the mobile communication device. In 
one specific embodiment, the keypad assembly rotates about an axis generally 

20 perpendicular to the face of the keypad assembly for presenting one of the keypads to 
the user of the mobile commimication device. In a second specific embodiment, the 
keypad assembly rotates about an axis generally parallel to the face of the keypad 
assembly for presenting different arrangements of keys to the user of the mobile 
communication device. 

25 It is to be understood that both the foregoing general description and the 

following detailed description are exemplary and explanatory only and are not 
necessarily restrictive of the invention claimed. The accompanying drawings, which 
are incorporated in and constitute a part of the specification, illustrate embodiments of 
the invention and together with the general description, serve to explain the principles 

30 of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an isometric view illustrating a mobile communication device having 
a rotating keypad assembly in accordance with an exemplary embodiment of the 
present invention, wherein the keypad assembly rotates about an axis generally 
5 perpendicular to the face of the keypad assembly; 

FIG. 2 is an isometric view of the mobile communication device shown in 
FIG. 1, wherein the rotating-disk keypad assembly is rotated to provide the alphabetic 
keypad; 

FIG. 3 is a top plan view of a keypad assembly of the mobile communication 
10 device shown in FIGS. 1 and 2; 

FIG. 4 is a top plan view of a rotating keypad assembly for the mobile 
communication device shown in FIGS. 1 and 2, wherein the keypad assembly 
comprises numeric and Internet browser keypads; 

FIG. 5 is an isometric view illustrating a mobile communication device having 
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present invention, wherein the keypad assembly includes three or more keypads; 
FIG. 6 is a top plan view of a rotating keypad assembly for the mobile 

communication device shown in FIG. 5, wherein the keypad assembly comprises 

numeric, camera and gaming keypads; 
20 FIG. 7 is a top plan view of a rotating keypad assembly for the mobile 

communication device shown in FIG. 5, wherein the keypad assembly comprises 

numeric, alphabetic and Intemet browser keypads; 

FIG. 8 is a top plan view of a rotating keypad assembly for the mobile 

communication device shown in FIG. 5, wherein the keypad assembly comprises 
25 numeric and Intemet browsing keypad and a blank area; 

FIG. 9 is an isometric view illustrating a mobile communication device having 

a rotating keypad assembly in accordance with an exemplary embodiment of the 

present invention, wherein the rotating keypad assembly is removable and replaceable 

with a second keypad assembly having keypad providing additional key arrangements; 
30 FIG. 10 is an isometric view illustrating a mobile communication device 

having a rotating keypad assembly in accordance with an exemplary embodiment of 
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the present invention, wherein the edge of the keypad assembly protrudes from one or 
more of the side surfaces of the mobile communication device housing and the 
keypad assembly is rotated by scrolling the edge; 

FIG. 1 1 is an isometric view illustrating a mobile communication device 
5 having a rotating keypad assembly in accordance with an exemplary embodiment of 
the present invention, wherein the housing of the mobile communication device 
comprises a side surface having a thumb wheel engaging the keypad assembly for 
rotating the keypad assembly; 

FIG. 1 2 is an isometric view illustrating a mobile communication device having a 
1 0 rotating keypad assembly in accordance with an exemplary embodiment of the present 
invention, wherein the mobile communication device further comprises a motor assembly 
for rotating the keypad assembly; 

FIG. 13 is an isometric view illustrating a mobile communication device 
having a rotating keypad assembly in accordance with an exemplary embodiment of 

^xw.^wxv AAA T wxitiwiA, vviiviviii xvs^jrpau aaaciuuiy iuLiiic£> ciuuui an axis generally 
parallel to the face of the keypad assembly; 

FIG. 14 is an isometric view of a rotating keypad assembly for the mobile 
communication device shown in FIG. 13; 

FIG. 15 is an isometric view of a rotating keypad assembly for the mobile 
20 communication device shown in FIG. 13, wherein the keypad assembly includes an 
electrical connector for electrically coupling the keypad assembly to the mobile 
communication device; 

FIG. 16 is an isometric view of a rotating keypad assembly for the mobile 
communication device shown in FIG. 13; 
25 FIG. 17 is an isometric view of a rotating keypad assembly for the mobile 

communication device shown in FIG. 13; 

FIG. 18 is an isometric view illustrating a mobile communication device 
having a rotating keypad assembly in accordance with an exemplary embodiment of 
the present invention, wherein the rotating keypad assembly is removable and 
30 replaceable with a second keypad assembly having keypad providing additional key 
arrangements; 
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FIG. 19 is an isometric view illustrating a mobile communication device 
having a conventional numeric keypad and a rotating keypad assembly in accordance 
with an exemplary embodiment of the present invention, wherein the keypad assembly 
5 rotates about an axis generally parallel to the front face of the mobile communication 
device; and 

FIG. 20 is an isometric view illustrating a mobile communication device 
having rotating keypad assembhes in accordance with exemplary embodiments of the 
present invention, wherein a first keypad assembly rotates about an axis generally 
1 0 perpendicular to the front face of the mobile communication device and a second 

keypad assembly rotates about an axis generally parallel to the front face of the mobile 
communication device. 

DETAILED DESCRIPTION OF SPECIFIC EMBQDTMFNT.S 

15 1? p.flRrp»np.p» will nmx/ Kja tviorlo it-i Ai:%*n^i -fVi/^ ^ r i - j: 
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of the invention, examples of which are illustrated in the accompanying drawings. 

FIGS. 1 and 2 illustrate a mobile communication device 100 having a rotating 
keypad assembly 102 in accordance with an exemplary embodiment of the present 
invention. The mobile communication device 100 comprises a housing 104, which is 

20 generally sized to be held in the hand of a user of the mobile communication device 
100. The housing 104 includes a front surface 106, side surfaces 108, 1 10, 1 12 and 
1 14 and a back surface 1 16. The front surface 106 is divided into a keypad face 118 
and a display face 120. In the embodiment illustrated, the display face 120 is 
generally parallel to but raised from the keypad face 1 1 8 as viewed by a user of the 

25 mobile communication device 1 00, and is smoothly transitioned into the keypad face 
1 18 via an angled portion or section 122. 

The keypad assembly 102 is received within a cavity 124 formed in the keypad 
face 118 of the housing 104. The keypad assembly 102 includes a key face 128 
having a first keypad 130, shown in FIG. 1, providing a first arrangement of keys 132 

30 and a second keypad 134, shown in FIG. 2, providing a second arrangement of keys 
136. The keypad assembly 102 rotates within the cavity 124 so that one of the first 
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keypad 130 and the second keypad 134 is rotated to a first or exposed position within 
the keypad face 118 so that the arrangement of keys 132 or 136 of the keypad 130 or 
134 is accessible by the user of the mobile communication device 100 for keying 
information into the mobile communication device 100. The other of the first keypad 
5 130 and the second keypad 136 is simuUaneously rotated to a second position within 
the housing 104 beneath the display face 120 so that the arrangement of keys 136 or 
132 of the keypad 134 or 130 is at least substantially inaccessible by the user (i.e., the 
keys 136 or 132 cannot be depressed by the user). As shown, the keypad assembly 
102 comprises a disk 126 that rotates within the cavity 124 about an axis 138 
10 generally perpendicular to the key face 128 of the keypad assembly 102 and the 

keypad face 1 18 of the housing 104 so that the key face 128 of the keypad assembly 
102 may be viewed by a user of the mobile communication device 100. 

In the embodiment illustrated in FIGS. 1 and 2, the keypad assembly 102 
includes a first keypad 130 that comprises a numeric or telephone keypad having an 

1 < n«-t-n»/^/^*v« 4- ^i^l.-^^, 1 1^2 *1 1 ttri>» J.1 1, tir\9J _ C£^)9 .11 1 

symbol, while the second keypad 134 comprises an alphabetic keypad having an 
arrangement of keys 136 providing the letters "A" though "Z" arranged in alphabetical 
order. This keypad assembly 102 is shown in FIG. 3. Each keypad 130 and 134 
occupies approximately one half of the keypad assembly 102 (e.g., half of disk 126). 

20 However, those of ordinary skill in the art will recognize that the present invention is 
not limited to the specific arrangements of keys 132 and 136 of the keypads 130 and 
134 provided by the keypad assembly 102 shown in FIG. 3, but may instead employ 
keypads having a wide variety of key arrangements depending on the particular design 
requirements of the mobile commimication device 100. For example, in FIG. 4, a 

25 keypad assembly 102 is illustrated having a first keypad 130 comprising the numeric 
or telephone keypad 130 shown in FIGS. 1, 2 and 3, and a second keypad 134 
comprising an Internet browser keypad having an arrangement of keys 136 providing 
typical Internet browsing and electronic mail (e-mail) access fiinctions. Other 
possible keypads may include, but are not limited to, arrangements of keys providing 

30 gaming controls (e.g., toggle controls, fire buttons, game selection controls, etc.), 
media playback controls (e.g., controls for controlling media recording and/or 
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playback such as when the mobile communication device comprises an integrated 
MP3 player, or the like), a QWERTY keypad, a touchpad cursor control device, a 
digitizer device, personal digital assistant controls (e.g., controls for accessing a 
calendar, a phone list, or the like), and controls for accessing voice mail and/or text 
5 messages. Alternatively, a portion of the keypad assembly 102 may include no keys. 
When access to the arrangement of the keys of the keypad assembly 102 is not 
required, such as when the mobile communication device 100 is not in use, the keypad 
assembly 102 may be rotated so that the area containing no keys is in the first or 
exposed position within the keypad face 118 while a keypad (e.g., keypad 130 or 134) 

10 provided by the keypad assembly is in the second position within the housing 104 to 
prevent inadvertent depression of the keys of the keypad. The mobile communication 
device 100 may further include conventional keys and/or controls such as toggle 
control 140 in addition to the arrangements of keys 136 provided by the keypad 
assembly 102 for inputting information into the mobile communication device 100 

15 and comroliing mobile communication device functions. 

FIG. 5 illustrates a mobile communication device 100 having a rotating keypad 
assembly 102 that includes three or more keypads in accordance with a second 
exemplary embodiment of the present invention. Like the mobile communication 
device 100 shown in FIGS. 1 and 2, the mobile communication device 100 shown in 

20 FIG. 5 comprises a housing 104, which is generally sized to be held in the hand of a 
user of the mobile communication device 100. The housing 104 includes a front 
surface 106 divided into a keypad face 118 and a display face 120 having an angled 
portion 122 smoothly transitioning the display face 120 into the keypad face 1 18, side 
surfaces 108, 1 10, 1 12 and 1 14 and a back face 1 16. The keypad assembly 102 is 

25 received within a cavity 124 formed in the keypad face 1 18 of the housing 104. The 
keypad assembly 102 comprises a disk 126 that rotates within the cavity 124 about an 
axis 138 generally perpendicular to key face 128 of the keypad assembly 102 and the 
keypad face 1 18 of the housing 104 so that the face 128 of the keypad assembly 102 
may be viewed by a user of the mobile communication device 100. 

30 In this embodiment, the keypad assembly 102 includes a first keypad 142 

providing a first arrangement of keys 144, a second keypad 146 providing a second 
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arrangement of keys 148, and a third keypad 150 providing a third arrangement of 
keys 152 each positioned in a different sector of the disk 126 of the keypad assembly 
102 (see FIG. 6). The keypad assembly 102 rotates within the cavity 124 so that one 
of the first keypad 142, the second keypad 146 and the third keypad 150 is rotated to a 
5 first or exposed position within the keypad face 118 allowing the arrangement of keys 
144, 148 or 152 of that keypad 142, 146 or 150 to be accessed by the user of the 
mobile communication device 100 for keying information into the mobile 
communication device 100. The others of the first keypad 142, the second keypad 
146 and the third keypad 150 are simultaneously rotated to second positions within the 
10 housing 104 beneath the display face 120 so that the arrangement of keys 144, 148 or 
152 of the keypads 142, 146 or 150 is at least substantially inaccessible by the user 
(i.e., the keys 144, 148 or 152 cannot be depressed by the user). Preferably, the angled 
portion 120 of the display face 120 is extended and provided with a generally V- 
shaped transition edge 154 along the keypad face 1 18 to enclose or cover keypads 

1 J 142, 146 ui 1 jG llial aic iiui iul<iicu iO ilic liiSi Oi" cXpOScu pOSitiOii witliiii ilic keypad 

face 118. 

FIGS. 6, 7 and 8 illustrate exemplary keypad assemblies 102 that are suitable 
for use with the mobile communication device 100 shown in FIG. 5. In FIG. 6, the 
keypad assembly 102 illustrated includes a first keypad 142 that comprises a numeric 

20 or telephone keypad having an arrangement of keys 144 providing the numbers "0" 
through "9", a symbol, and a symbol, while the second keypad 146 comprises 
an arrangement of key 148 providing gaming controls (e.g., toggle controls, fire 
buttons, game selection controls, etc.) and the third keypad 150 comprises an 
arrangement of keys 152 providing media playback controls (e.g., controls for 

25 controlling media recording and/or playback such as when the mobile communication 
device comprises an integrated MPS player, or the like). In FIG. 7, the keypad 
assembly 102 illustrated includes a first keypad 142 that comprises a numeric or 
telephone keypad having an arrangement of keys 144 providing the numbers "0" 
through "9", a symbol, and a "#" symbol, a second keypad 146 that comprises an 

30 alphabetic keypad having an arrangement of keys 148 providing the letters "A" though 
"Z" arranged in alphabetical order and a third keypad 150 that comprises an Internet 



8 



1 



browser keypad having an arrangement of keys 152 providing typical Internet 
browsing and electronic mail (e-mail) access functions. In FIG. 8, the keypad 
assembly 102 illustrated includes a first keypad 142 that comprises a numeric or 
telephone keypad having an arrangement of keys 144 providing the numbers "0" 
5 through "9", a symbol, and a "#" symbol, while the second keypad 146 comprises 
an arrangement of keys 148 providing gaming controls (e.g., toggle controls, fire 
buttons, game selection controls, etc.). The third keypad 150 includes no keys. The 
keypad assembly 102 may be rotated so that the third keypad 150 (containing no keys) 
is in the first or exposed position within the keypad face 118 while the first and 

10 second keypads 142 and 146 are in the second positions within the housing 104 to 
prevent inadvertent depression of the keys of the keypads 142 and 146 when access to 
the keypads 142 and 146 is not required, such as when the mobile communication 
device 100 is not in use. 

Li the embodiments illustrated in FIGS. 6, 7 and 8, the keypad assemblies 102 

15 include three keypads 142, 146 auu 130, each uf wluuli is piuvidcd wiihin a secior 
occupying approximately one third of the keypad assembly 102 (e.g., one third of disk 
126). Nevertheless, those of ordinary skill in the art will recognize that keypad 
assemblies 102 of the present invention may include four or more keypads without 
departing fi-om the scope and intent of the present invention. Moreover, as discussed 

20 in the description of FIGS. 1 through 4, these keypads (e.g., keypads 142, 146 and 
150) are not limited to the arrangements of keys specifically describe herein, but may 
instead provide a wide variety of key arrangements depending on the particular design 
requirements of the mobile communication device 100 and may include a QWERTY 
keypad, a touchpad cursor control device, a digitizer device, personal digital assistant 

25 controls (e.g., controls for accessing a calendar, a phone list, or the like), and controls 
for accessing voice mail and/or text messages, or the like. 

FIG. 9 illustrates a mobile communication device 100 having a rotating keypad 
assembly 102 that is removable and replaceable with a second keypad assembly 102 in 
accordance with an exemplary embodiment of the present invention. Like the mobile 

30 communication devices 100 shown in FIGS. 1, 2 and 5, the mobile communication 
device 100 shown in FIG. 9 comprises a housing 104, which is generally sized to be 
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held in the hand of a user of the mobile communication device 100. The housing 104 
includes a front surface 106 divided into a keypad face 1 18 and a display face 120 
having an angled portion 122 smoothly transitioning the display face 120 into the 
keypad face 118. The keypad assembly 102, which is received within a cavity 124 
5 formed in the keypad face 1 18 of the housing 104, comprises a disk 126 that rotates 
within the cavity 124 about an axis 138 generally perpendicular to the key face 128 of 
the keypad assembly 102 and the keypad face 1 18 of the housing 104 so that the key 
face 128 may be viewed by a user of the mobile communication device 100. The 
display face 120 pivots about a hinge assembly 154 between a closed position 

10 adjacent to the keypad face 118, and an opened position extending away from the 
keypad face 118 (shown in FIG. 9). While in the opened position, the display face 
120 provides access to the cavity 124 formed in the keypad face 118 allowing keypad 
assemblies 102 to be removed from and inserted within the cavity 124. The display 
face 120 is then moved to the closed position to retain the keypad assembly 102 

15 wiihin ihe caviiy. In ihis manner, ihe mobile communicalluii device 100 iimy cniploy 
more than one keypad assembly 102, each providing keypads having a variety of key 
arrangements. As shown in FIG. 9, the housing 104 may include a spindle 156 
extending from the surface of the housing 104 within the cavity 124 formed in the 
keypad face 118 along the axis 128 about which the keypad assembly 102 rotates. 

20 When inserted within the cavity, the keypad assembly 102 is engaged by the spindle 
156 allowing the keypad assembly to rotate about the axis 128. The housing 104 may 
also include an electrical contact 158 which mates with a corresponding electrical 
contact on the back surface of the keypad assembly .102 to provide electrical 
interconnection between the keypad assembly and components within the housing 

25 104. 

It will be appreciated by those of ordinary skill in the art that embodiments of 
the mobile communication device 100 providing for removal and replacement of the 
keypad assembly 102 are not limited to the specific embodiment illustrated in FIG. 9. 
For example, the mobile communication device 100 may employ a keypad assembly 
30 102 having three or more keypads, as shown in FIG. 5. Likewise, the display face 
may move between the opened and closed positions in a manner other than the 
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manner specifically shown in FIG. 9. For example, instead of pivoting, the display 
face 120 may be made removable fi-om the housing 104 or may slide between the 
opened and closed positions along a plane generally parallel to the keypad face 118. 
Such modifications to the embodiment of the invention specifically disclosed in the 
5 discussion of FIG. 9 would not depart fi-om the scope and intent of the present 
invention. 

In the embodiments illustrated in FIGS. 1, 2, 5 and 9, the keypad assembly 102 
may be rotated by a user of the mobile communication device 100 by applying 
pressure to the face of the keypad assembly 102 (e.g., using the thumb or a finger) and 
10 scrolling the keypad assembly 102 in a circular direction about the axis 138 around 
which the keypad assembly 102 rotates until the desired keypad (e.g., keypad 130, 
134, 142, 146 or 150) is presented in the first or exposed position within the keypad 
face 118. Alternatively, additional apparatus may be provided for rotating the keypad 
assembly 102. 

15 Fur cAaiiipic, FIG. 10 illubUaies a mubiie corninuriicaiion device 100 in 

accordance with an exemplary embodiment of the present invention, wherein an edge 
160 of the keypad assembly protrudes fi-om one or more of the side surface 108, 110, 
112 and/or 1 14 of the housing 104 of the mobile communication device 100 (e.g., in 
FIG. 10, the edge 160 protrudes from the right side surface 108 of the housing 104). 

20 To rotate the keypad assembly 102, a user of the mobile communication device 100 
applies pressure to the edge 160 of the keypad assembly 102 (e.g., using the thumb or 
a finger) and scrolls the edge 160 until the desired keypad (e.g., keypad 130, 134, 142, 
146 or 150) is presented in the first or exposed position within the keypad face 118. 
The edge 160 of the keypad assembly 102 may have a textured surface 162 (e.g., a 

25 surface provided with burling or ridges, a rubberized surface, or the like) to reduce 
slipping between the edge 160 and the finger or thumb of the user. 

Similarly, FIG. 1 1 illustrates a mobile communication device 100 having a 
thumb wheel 164 extending from the side surface 108 (or, alternatively the side 
surface 1 10, 1 12 or 1 14) of the housing. The thimib wheel 164 engages the keypad 

30 assembly 102 either directly or via a transmission assembly for rotating the keypad 
assembly 102. A user of the mobile communication device 100 applies pressure to the 
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thumb wheel 164 (e.g., using the thumb or a finger) and scrolls the thumb wheel 162 
which causes the keypad assembly 102 to rotate until the desired keypad (e.g., keypad 
130, 134, 142, 146 or 150) is presented in the first or exposed position within the 
keypad face 118. The thumb wheel 164 may have a textured surface 166 (e.g., a 
5 surface provided with burling or ridges, a rubberized surface, or the Uke) to reduce 
slipping between the thumb wheel 164 and the finger or thumb of the user. 

FIG. 12 illustrates a mobile communication device 100 having a motor 
assembly 168 for rotating the keypad assembly 102. The motor assembly 168 
includes a motor or solenoid 170 driving a transmission 172 engaging the keypad 
10 assembly 102. Preferably, a user of the mobile communication device 100 rotates the 
keypad assembly 102 by depressing or actuating keys or buttons 140 positioned on the 
keypad face 118 (or, altematively, elsewhere on the mobile communication device 
housing 104). For instance, in the embodiment shown in FIG. 12, the user may press 
a key 140 positioned to the left of the keypad assembly 102 in the keypad face 1 18, as 

assembly 102 in the clockwise direction, and may press a key 140 positioned to the 
right of the keypad assembly 102 in the keypad face 1 18, as viewed by the user, to 
actuate the motor assembly 168 for rotating the keypad assembly 102 in the 
counterclockwise direction until the desired keypad (e.g., keypad 130, 134, 142, 146 

20 or 150) is presented in the first or exposed position within the keypad face 118. 
However, it is to be understood that the mobile communication device 100 is not 
limited to this specific embodiment, but may instead employ other key arrangements 
and locations without departing firom the scope and spirit of the invention. 

In exemplary embodiments of the invention, the keypad assembly 102 may 

25 rotate though a fiill 360 degree arc about the axis 138. A fiiction or ratcheting 
assembly may be provided to prevent unwanted rotation of the keypad assembly. 
Altematively, it is contemplated that the keypad assembly 102 may, depending on 
design preferences, be restrained to only rotate though an arc sufficient to present each 
keypad (e.g., keypad 130, 134, 142, 146 or 150) in the first or exposed position within 

30 the keypad face 1 1 8, be constrained to only rotate in either the clockwise or counter 
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clockwise directions, or the like, without departing from the scope and intent of the 
invention. 

In FIGS. 1 through 12, the key face 128 of the keypad assembly 102 and 
display face 120 are illustrated as being parallel to and substantially co-planer with the 
keypad face 1 18 so that the axis 138 about which the keypad assembly rotates is 
perpendicular to the keypad face 118. However, it will be understood by those of 
ordinary skill in the art that the keypad face 1 18 and the key face 128 of the keypad 
assembly 102 need not be co-planar and need not be parallel to one another. Thus, for 
example, the keypad assembly 102 may be inset within the keypad face 118 of the 
housing 104, or may extend outward from the keypad face 118. Similarly, the keypad 
face 1 18 or display face 120 may be angled or curved or contain surfaces which are 
angled or curved with respect to the key face 128 of the keypad assembly 102 so that 
the axis 128 about which the keypad assembly 102 rotates is not exactly perpendicular 
to the keypad face 1 1 8. Moreover, the key face 128 need not be perfectly flat, but may 

OTncj]4^A r\r mimraA QM/^Vk i^^A^fir%rt4-i 4-^ 4.1* ^ ^ ^t^:^ ^ .1 ^ /\/^ 

shown in FIGS. 1 though 12 would not depart from the scope and intent of the present 
invention. 

Referring now to FIGS, 13 through 17, a mobile communication device 200 
having a rotating keypad assembly 202 in accordance with a second exemplary 
embodiment of the present invention is described. Like the mobile communication 
device 100 depicted in FIGS. 1 though 12, the mobile commimication device 200 
shown in FIGS. 13 though 17 comprises a housing 204, which is generally sized to be 
held in the hand of a user. The housing 204 includes a front surface 206, side surfaces 
208, 210, 212 and 214 and a back surface 216. The front surface 206 is divided into a 
keypad face 218 containing the keypad assembly 202 and a display face 220 having a 
display 222. hi the embodiment illustrated, the display face 220 and display 222 are 
generally co-planar with the keypad face 218. 

The keypad assembly 202 is received within a cavity 224 formed in the keypad 
face 218 of the housing 204. The keypad assembly 202 comprises a spindle 226 that 
includes a key face 228 having a plurality of keys 230 arranged in rows 232, In this 
embodiment, the keypad assembly 202 (i.e., spindle 226) rotates or rolls within the 
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cavity 224 about an axis 234 generally parallel to the key face 228 of the keypad 
assembly 202 and the keypad face 218 ofthe housing 204. This rotation allows an 
arrangement of keys 236 including one or more rows 232 of keys 230 (e.g., three 
adjacent rows 232 of keys 230 in the embodiment illustrated) to be rotated to a first or 
5 exposed position within the keypad face 2 1 8 where the rows 232 of keys 230 are 

accessible by the user ofthe mobile communication device 200 for keying information 
into the mobile communication device 200. The remaining rows 232 of keys 230 are 
simultaneously rotated to a second position within the housing 204 so that the keys 
230 of these rows 232 are at least substantially inaccessible by the user (i.e., the keys 
1 0 230 cannot be depressed by the user). As the keypad assembly 202 rotates within the 
cavity 224, a new arrangement of keys 238 comprising at least one different row 232 
of keys 230 is rotated to a second position within the housing 204. 

In the embodiment illustrated in FIGS. 13 and 14, the keypad assembly 202 
comprises a cylindrical spindle 226 providing an alphabetic keypad having keys 230 

corresponding electrical contacts within the housing 104 to provide electrical 
interconnection between the keypad assembly 202 and components within the housing 
104 ofthe mobile communication device 200. However, the keypad assembly 202 is 
not limited to this embodiment, but may instead employ a variety of spindle designs 

20 and key arrangements depending on the particular design requirements ofthe mobile 
communication device 200. For example, in FIG. 15, a keypad assembly 202 is 
illustrated that comprises a cylindrical spindle 226 providing a numeric keypad having 
keys 230 providing the numbers "0" though "9" and function keys such as "+", 

'V", "=", and the like. In this embodiment, an electrical contact 242 comprising a 

25 groove or sUt in the spindle 226 opposite the key face 228 mates with corresponding 
electrical contacts within the housing 104 to provide electrical interconnection 
between the keypad assembly 202 and components within the housing 104 ofthe 
mobile communication device 200. Similarly, in FIG. 16, a keypad assembly 202 is 
illustrated that comprises a rectangular spindle 226 including faces 244 and 246 

30 providing keypads 248 and 250, respectively, that include key arrangements 252 and 
254 adapted for Litemet browsing and email access, while in FIG. 17, a keypad 
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assembly 202 is illustrated that comprises a faceted (e.g., octagonal) spindle 226 
including faces 256, 258 and 260 providing keypads 262, 264 and 266, respectively, 
that include key arrangements 268, 270 and 272 suitable for gaming (e.g., toggle 
controls, fire buttons, game selection controls, etc.). Other possible keypad 
5 assemblies 202 may include, but are not limited to, arrangements of keys providing 
media playback controls (e.g., controls for controlling media recording and/or 
playback such as when the mobile communication device comprises an integrated 
MP3 player, or the like), a QWERTY keypad, a touchpad cursor control device, a 
digitizer device, personal digital assistant controls (e.g., controls for accessing a 

10 calendar, a phone list, or the like), and controls for accessing voice mail and/or text 
messages. Alternatively, a portion of the keypad assembly 202 may include no keys. 
When access to the keys 230 of the keypad assembly 202 is not required, such as 
when the mobile communication device 200 is not in use, the keypad assembly 202 
may be rotated so that the area containing no keys is in the first or exposed position 

15 wiihin ihe keypad face 21S io prevent inadveneni depression of ihe keys of me 
keypad. As in the embodiments shown in FIGS. 1 though 12, the mobile 
communication device 200 may further include conventional keys and/or controls 
such as toggle control in addition to the keys 230 provided by the keypad assembly 
202 for inputting information into the mobile communication device 202 and 

20 controlling mobile communication device functions. 

FIG. 18 illustrates a mobile communication device 200 having a rotating 
keypad assembly 202 that is removable and replaceable with a second keypad 
assembly 202 in accordance with an exemplary embodiment of the present invention. 
Like the mobile communication device 200 shown in FIGS. 13, the mobile 

25 communication device 200 shown in FIG. 1 8 comprises a housing 204, which is 
generally sized to be held in the hand of a user of the mobile communication device 
200. The housing 204 includes a front surface 206 divided into a keypad face 218 and 
a display face 220 including a display 222. Each keypad assembly 202 comprises a 
spindle 226 that rotates within a cavity 224 about an axis 238 generally parallel to the 

30 key face 228 of the keypad assembly 202 and the keypad face 216 of the housing 204. 
As shown in FIG. 18, the keypad assemblies 202 may be removably received within a 



15 



cavity 224 formed in the keypad face 2 1 8 of the housing 204 via pivot or axle 
assembly 274. In this manner, the mobile communication device 200 may employ 
more than one keypad assembly 102 each providing keypads having a variety of key 
arrangements. The housing 104 may also include electrical contacts 276 which mate 
5 with corresponding electrical contacts 242 on the keypad assembly 202 to provide 
electrical interconnection between the keypad assembly and components within the 
housing 204. 

Referring to FIGS. 19 and 20, it is contemplated that mobile communication 
devices in accordance with the present invention which combine the rotating keypad 
10 assemblies 102 and 202 illustrated in FIGS. 1 through 18 with conventional keypads 
or with each other. 

FIG. 19 illustrates a mobile communication device 300 having a conventional 
numeric keypad 302 and a rotating keypad assembly 304 in accordance with an 
exemplary embodiment of the present invention. The mobile communication device 

15 JUU composes a housmg 306, which is generaiiy sized to be held in the hand of a user. 
The housing 306 includes a front surface 308 having a keypad face 310 and a display 
face 312 including a display 314. 

In the embodiment shown in FIG. 19, the conventional keypad 302 comprises 
a numeric or telephone keypad having an arrangement of keys 316 providing the 

20 numbers "0" through "9", a symbol, and a symbol. However, the keypad 302 
is not limited to this specific configuration but may include any combination of 
numeric, alphanumeric or speciaUzed function keys. The rotating keypad assembly 
304 is positioned in the keypad face 310 between the conventional keypad 302 and the 
display 314. The rotating keypad assembly 304 comprises a spindle 318 that includes 

25 a key face 320 having a plurality of keys 322 arranged in rows 324. The rotating 
keypad assembly 304 (i.e., spindle 318) rotates or rolls about an axis 326 generally 
parallel to the key face 320 of the keypad assembly 304 and the keypad face 310 of the 
housing 306. As described in the discussion of FIGS. 13 though 17, this rotation 
allows arrangements of keys 328 including one or more rows 324 of keys 322 to be 

30 rotated between a first or exposed position within the keypad face 310 and a second 
position within the housing 306. 
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FIG. 20 illustrates a mobile communication device 400 having rotating keypad 
assemblies 402 and 404 in accordance with exemplary embodiments of the present 
invention. The mobile communication device 400 comprises a housing 406, which is 
generally sized to be held in the hand of a user. The housing 406 includes a front 
5 surface 408 having a keypad face 410 and a display face 412 including a display 414. 

As shown in FIG. 20, the first rotating keypad assembly 402 comprises a disk 
416 that rotates about an axis 418 generally perpendicular to the key face 420 of the 
keypad assembly 402 and the keypad face 410 of the housing 406 as generally 
described in the discussion of FIGS. 1 though 12. In exemplary embodiments, the 

10 first keypad assembly 402 may be removed and replaced with a second keypad 

assembly. In such embodiments, a portion 422 of the keypad face 410 pivots about a 
hinge assembly between a closed position adjacent to the keypad face 410, and an 
opened position extending away from the keypad face 410 (see FIG. 9). While in the 
opened position, the pivoting portion 422 of the keypad face 410 provides access to 

1 5 uic riisl keypad assembiy 402 allowing ihe keypad assembly 402 lo be removed and 
replaced. In the embodiment shown in FIG. 20, a third, conventional keypad 424 is 
provided in the surface of the pivoting portion 422 of the keypad face 410 providing 
function keys 426 for controlling fiinctions of the mobile communication device 400. 
The second rotating keypad assembly 404 is positioned in the keypad face 410 

20 between the third keypad 424 and the display 414. The second rotating keypad 

assembly 304 comprises a spindle 428 that includes a key face 430 having a plurality 
of keys 432 arranged in rows 434. The second rotating keypad assembly 404 (i.e., 
spindle 428) rotates or rolls about an axis 436 generally parallel to the key face 430 of 
the keypad assembly 404 and the keypad face 410 of the housing 406. As described in 

25 the discussion of FIGS. 13 though 17, this rotation allows arrangements of keys 438 
including one or more rows 434 of keys 432 to be rotated between a first or exposed 
position within the keypad face 410 and a second position within the housing 406. 

The mobile communication devices 100, 200, 300 and 400 may, in exemplary 
embodiments, comprise a mobile telephone, and may further include components for 

30 providing wireless communication of voice and/or data information with external 
sources such as a base station, a cellular communication system tower, a second 
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mobile communication device, or the like. For example, the mobile communication 
devices 100, 200, 300 and 400 may comprise a processing assembly, memory, a 
transmitter/receiver assembly or transceiver, an antenna, a data card reader for 
receiving a data card (e.g., a subscriber identification module (SIM) card or a user 
5 identification module (UIM) card), a speaker or earpiece assembly, a microphone, a 
power source such as a battery, and the like. Additionally, it is contemplated that the 
mobile communication devices 100, 200, 300 and 400 may provide functions other 
than telephony. For example, the mobile communication devices 100, 200, 300 and 
400 may provide functions common to hand held computers or personal digital 

10 assistants, portable gaming devices, or the Uke. In such embodiments, the mobile 
communication device may further include a suitable processing system, extended 
memory, a touch screen overlaying display for tactile input of data, or the like. 

For purposes of illustration, the embodiments of the mobile communication 
devices 100, 200, 300 and 400 illustrated in FIGS. 1 through 20 are exemplary, and 
aiv uiuo oiiuwu 111 uii^K luiiii Willi uiiiuic icctiurcs cuxiiiiiaiea. xiowever, inose oi 
ordinary skill in the art will recognize that mobile communication devices in 
accordance with the present invention are not Umited to the specific configurations 
disclosed herein, but instead may employ form factors having other ornamental or 
functional design features without departing from the scope and intent of the present 

20 invention. 

It is believed that the present invention and many of its attendant advantages 
will be understood by the foregoing description, and it will be apparent that various 
changes may be made in the form, construction and arrangement of the components 
thereof without departing from the scope and spirit of the invention or without 
25 sacrificing all of its material advantages. The form herein before described being 

merely an explanatory embodiment thereof, it is the intention of the following claims 
to encompass and include such changes. 
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